Potentiation of N-methyl-D-aspartate-receptor-mediated currents detected using the excised patch technique in the hippocampal dentate gyrus.
The excised patch mode of the patch-clamp technique has been used to record isolated patch N-methyl-D-aspartate-receptor-mediated currents (patch NMDA-receptor-currents) evoked by electrical stimulation in the dentate gyrus of the hippocampal slice. The patch NMDA-receptor-currents were recorded by placing a patch of membrane isolated from the cell body in the inner molecular layer of the dentate gyrus and applying stimulation to the proximal commissural/associational pathway. The patch NMDA-receptor-currents, recorded at +40 mV in the presence of AMPA-receptor and GABAA-receptor antagonists, consisted of two to six summated unitary openings of NMDA-receptor channels, lasting several hundred milliseconds. Tetanic pathway stimulation evoked a rapid increase in the amplitude of the patch NMDA-receptor-currents which lasted for a period of at least 20 min following the tetanus. The study suggests that the potentiation of the patch NMDA-receptor-currents is due to either an increase in transmitter release, or alternatively, to the release of an extracellular messenger which directly enhances NMDA-receptor responsiveness.